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(54) Elevation bed 



(57) The bed is movable between upper and lower positions while keeping its horizontal posture, in order to improve an 
effective use of an indoor space. Vertical movement is effected by a wire winding mechanism eg 40 in Fig 2 or 240 in Fig 
46, both of which may be electrically or manually driven. With electric drive, safety devices check the operation or cut off 
the power source to stop the elevating motion of the bed and include all, or the combination, of an elevation management 
switch associated with pivotal bed handrail 71 , Fig 2 and/or the upper surface of the peripheral frame 1 7 of the bed 
(Figs. 26-35) a slack sensor (Figs 23-25) disposed in a winding path of the wire driving system in order to sense the slack of 
the wire and to cut off the power source, a descensbn limit sensor (Figs 35-38) disposed on the lower surface of the bed 
main body eg operated by obstructing furniture and an ascension limit sensor disposed on the surface of the ceiling above 
the place of disposition of the bed. and an emergency stop safety means (Figs 48-50) In case of wire breakage. A stopper 
(Fig 1 7-22) may also be provided to set the bwer limit of descent. An assembly for engaging bed with the supports/guides 
20, 21 is described (Figs 4-1 6). 
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ELEVATION BED 
Technical Field : 

This invention relates to a bed to be installed 
5 in a room having a relatively email space. More 
particularly, the present invention relates to an 
elevation bed which can be moved between positions 
where it is used and not used and can be stored bo 
as to utilize effectively the floor space when it 

10 is not used , and the invention relates also to a safety 
device of such a bed. 
Background Art: 

As the ways of living get diversified at present, 
the number of rooms equipped with a bed or beds is 

15 increasing. Particularly in cities 9 the ratio of 
housing expenses among the cost of living is ever 
soaring. On the other hand, the number of single 
dwellers is increasing and the demand for so-called 
"one-room apartment house" is increasing, too. If 

20 a bed is fixed in such a small room, the floor space 
occupied by the bed cannot be utilized effectively. 
Accordingly, the bed cannot be set in practice in 
a room having a small space. An example of the conven- 
tional beds to solve this problem has a construction 

25 in which one of the ends of the bed is fixed while 



the other end is pulled up in order to store the 
bed. According to this bed, however, furniture must 
be moved when the bed is used and be returned after 
the bed is stored. In addition, the mat and bedclothes 
must be bound of stored separately lest they should 
fall off when the bed is stored. 

To eliminates all the problems of the prior 
art described above, the present invention is directed 
to provide an elevation bed which includes a bed 
main body having a frame assembly structure, support 
rods disposed vertically between the floor and the 
ceiling, supporting elevatably the bed main body 
and having a grooved sectional shape, an elevation 
device for moving up and down the bed main body and 
a safety device, wherein the elevation device includes 
a winding mechanism and a wire driving system wound 
on the winding' mechanism and the winding mechanism 
winds and rewinds the wire so that the bed main 
body can be moved between the storage position on 
the ceiling side and the descension position to use 
the bed while keeping its horizontal posture. 

It is another object of the present invention 
to provide an elevation bed which may be of a type 
wherein the winding mechanism described above is 
incorporated in the bed main body or of a type wherein 
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the winding mechanism is mounted to a support structure 
formed at the upper part of the support rods, and 
which may bed of an electric type or of a manual 
type. 

5 When the elevation bed is or the electric type f 

it is still another object or the present invention 
to provide a slack sensor which detects the slack 
of the wire driving system of the winding mechanism 
and cuts off a power source. 

10 It is still another object of the present invention 

to provide an elevation management mechanism for 
managing the elevating operation of the bed main 
body by constituting the guard handrail, which is 
disposed around the bed main body of the electric 

15 type elevation bed, in such a manner that it can 

be turned up and down, and at the time of use when 
the guard handrail is erected, a management switch 
operates to manage the elevating operation of the 
bed main body. 

.20 It is Btill another object of the present invention 

to provide an elevation management mechanism for 
manually managing the elevating operation of the 
bed main body by assembling a management switch in 
a decorative edge around the periphery of the bed 

25 main body so as to constitute a touch sensor. 



-li- 
lt is still another object of the present inven- 
tion to provide an ascension limit sensor for limiting 
the upper limit of ascension of the bed main body 
by assembling an operation plate and a sensing switch 
5 in the ceiling above the bed main body so as to consti- 
tute a touch sensor. 

It is a further object of the present invention 
to provide an ascension limit sensor for limiting 
the upper limit of ascension of the bed main body 
10 by constituting a photoelectric switch near the ceiling 
surface above the bed main body. 

It is still another object of the present inven- 
tion to provide a descension limit sensor for limiting 
the lower limit of descension of the bed main body 
15 by assembling an operation plate and a sensing switch 

in the lower surface of the bed main body to constitute 
a touch sensor. 

It is still another object of the present inven- 
tion to provide a stopper for setting the lower limit 
20 of descension of the bed main body by anchoring a 

stopper vertically movably at the lower part of support 
rods forming guide rails. 

It is still another object, but not the last 
object, of the present invention to provide an emergency 
25 stop device for preventing the drop of the bed main 



body when the wire is broken accidentally. 
Disclosure or Invention: 

The present invention is characterized in that 
a plurality or engagement assemblies projecting from 
the bed main body are fitted elevataly to vertical 
guide rails that are implanted between the floor 
of a room and the ceiling, a wire is stretched between 
a structure including each guide rail and the bed 
main body so as to keep the horizontal posture or 
the bed main body by the tension of the wire, the 
wire is connected to a winding mechanism equipped 
with driving means so that the wire winding and rewinding 
operation when the winding mechanism is driven can 
move up and down the bed main body between the the 
storage position on the ceiling side and the descension t 
position at which the bed can be used while the bed 
is kept under the horizontal posture, and the elevation 
bed is equipped with various safety devices. 

According to the construction described above, 
the bed can be kept horizontally at the ceiling portion 
when it is not used so that the wide effective area 
can be secured below the bed main body and inconveniences 
of handling the bedclothes can be eliminated. Though 
the driving means of the winding mechanism may be 
either of an electric type or of a manual type, the 
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electric type is more practical in consideration 
of the time and labor required and particularly in 
consideration of the operation by a woman, and safety 
devices are indispensable for the automatic operation 
5 of the bed. The present invention includes multiple 
safety devices Tor the elevating operation of the 
bed, cuts off the power source to check an unexpected 
start of the bed whether the bed is about to start 
elevation or is in operation, and is equipped with 
10 safety devices for stopping mechanically the drop 

of the bed at the time of emergency such as breakage 
of the wire. 

Brief Description of Drawings: 

Fig. 1 is a perspective view showing the overall 
15 structure or an elevation bed of the present invention 

inside a room; 

Fig. 2 is a partially cut-away perspective view 
of the upper surface of the elevation bed; 

Fig. 3 is a structural plan view of the bed 

20 main body; 

Figs. 1 to 6 are plan, side and end views of 
frame beams of the bed main body, respectively; 

Figs. 7 to 12 are detailed views of engagement 
assembly, wherein: 
25 Fig. 7 is an end surface view of a main sheave 



and a sliding roller ; 

Fig. 8 is a side view of a cylinder member; 

Pig. 9 is a top view or the cylinder member; 

Fig. 10 is a side view of the engagement assembly; 

Fig. 11 is a sectional view taken along line 
11 -11 or Fig. 10; and 

Fig. 12 is a top view similar to Fig. 9 and 
useful ror explaining rocking or the cylinder member; 

Fig. 13 is a vertical sectional view showing 
the engagement between support rods and anchor members; 

Figs, m and 15 are a rront view and a top view 
or the support rod; 

Fig. 16 is a horizontal sectional view of an 

» 

ordinary part or the support rod along line 16 - 16 
or' Fig. 13 find a top view or the anchor assembly; 

Fig. 17 is a top view or a stopper along line 
17 - 17 or Fig. 13 ; 

Fig. 18 is an exploded perspective view or the 
stopper; 

Figs. 19 to 22 are detailed views or other embodi- 
ments or the stopper, wherein: 
Fig. 19 is its top view; 

Fig. 20 is its exploded perspective view; 
Figs* 21 and 22 are rront views at the time 
or engagement and disengagement ; 
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Figs. 23 to 42 are explanatory views of safety 
devices, wherein: 

Fig. 23 is a top view of a slack sensor of a 

wire ; 

5 Fig- 24 is its side view; 

Fig. 25 is a top view of another embodiment 

of a slack sensor; 

Figs. 26 to 33 are explanatory view of an elevation 

management mechanism, wherein: 
10 Fig. 26 is a perspective view of a guard handrail 

under the erected state; 

Fig. 27 is a perspective view of its turnover 

posture; 

Fig. 28 is an exploded perspective view of the 
15 lower part of the guard handrail; 

Fig. 29 is a front view of another embodiment 
of the guard handrail; 

Fig. 30 is its plan view; 
Figs. 31 and 32 are its detailed views; 
20 pig. 33 is a detailed sectional view of an ascen- 

sion limit sensor disposed on a decorative frame 
of the bed; 

Fig. 34 is a top view showing an ascension limit 
sensor in combination with legs of the guard handrail; 
25 Fig. 35 is a sectional view of still another 
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embodiment; 

Figs* 36 and 37 are sectional views useful for 
explaining the operation of a descension limit sensor 
to be disposed on the lower surface of the bed main 
5 body; 

• Fig. 38 is a sectional view of another embodiment 
of the descension limit sensor; 

Fig* 39 is a vertical sectional view of an ascension 
limit sensor to be disposed on the ceiling; 
10 Fig. 40 is its exploded perspective view; 

Fig. 41 is a plan view of another embodiment 
using a photosensitive sensor Tor the ascension limit 
sensor; 

fig. 42 is its verticai sectional view; 
15 Figs. 43 and 44 are electric circuit diagrams 

of a motor; 

Fig. 45 is an overall perspective view when the 
elevation bed 1b of a manual type; 

Fig. 46 1b a perspective view of another embodiment 
20 of the manual elevation bed; 

Fig. 47 is an exploded perspective view of an 
emergency stop device; 

FigB. 48 and 49 are front views under normal 
state and emergency, state of each part of the emergency 
25 stop device; and 
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Fig. 50 is a perspective view of another embodiment 
of the emergency stop device. 
Best Mode Tor Carrying Out the Invention: 

The construction or the elevation bed of the 
present invention will be described in detail with 
reference to some preferred embodiments thereof shown 
in the accompanying drawings . 

In Figs. 1 and 2, reference numeral 1 represents 
the elevation bed as a whole and reference numeral 
2 does a floor of a room onto which the elevation 
bed is set. Reference numerals 3 and H represent 
the ceiling and wall of the room and reference numeral 
5 represents an example of furniture to be associated 
with installation of the elevation bed. Reference 
15 numeral 6 represents illumination equipment disposed 
on the ceiling above the bed 1. Reference numeral 
10 represents the main body of the elevation bed and 
20 represents generally four support rods that extend 
from the floor 2 or a portion near the floor 2 to 
20 the ceiling 3- Each support rod forms therein a guide 
rail 21 and is positioned at each corner of the bed 
main body 10. Reference numeral 30 represents an 
elevation device for moving up and down the bed main 
body 10 along the support rods 20, and each portion 
25 of the bed will be described elsewhere. 
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Next, the elevation bed will be explained with 
reference also to Fig. 3* The bed main body 10 has 
a size equal to the size of the beds in general and 
is assembled in a rectangular form by frame beams 
5 11 at four corners. The bed main body has a frame 
structure consisting of suitable metal structural 
members 12 to form the body part of the bed main body 
10. A winding mechanism 40 and a driving system 50 
are disposed within the range of thickness of this 

10 body part while they are supported by the structural 

members 12, Moreover, various safety means are assembled 
in the elevation bed 1. The first safety means 60 
is a sensor for sensing the slack state of the driving 
system 50 and is assembled inside the bed main body 

15 10. The second safety means 70 is a management mechanism 
for managing the basic elevation operation of the 
elevation bed l f is divided into two systems of guard 
handrails to be disposed on the upper surface or the 
bed and a peripheral frame, and is assembled in the 

20 bed main body 10. The third safety means 80 is a 

sensor for limiting the lower limit of the descension 
of the bed main body 10, and is disposed on the lower 
surface of the bed main body 10 as shown in Fig. 1. 
The fourth safety means 90 is a sensor for limiting 

25 the ascension of the bed main body 10 and is assembled 
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in the illumination equipment 6 disposed on the ceiling 3. 

Next, each portion will be described in detail 
with reference to Fig. 4 and so on* An anchor assembly 
13 is disposed at each corner of the frame beam 11 
5 of the bed main body 10 in order to fix the bed main 
body 10 to each support rod 20. As shown in. Figs. 
i| to 6, this anchor assembly 13 consists of a cylinder 
member 14 fixed at both end portions of the frame 
beam 11, a support 15 sliding idly inside the cylinder 

10 member 14 and a slide roller 16 meshing slidably with 
the guide rail 21 of the support rod 20. Reference 
numeral 12a in the drawings represents an assembly 
piece between the frame beam 11 and the structural 
member 12, but a welding structure can be of course 

15 employed. In the support member 15 shown in Figs. 

7 to 12, a pin 15a fitted to the 6ide surface of the 
support member 15 close to its inner end is meshed 
slidably with an elongated hole 14a of the cylinder 
member 14 and a pin 15b fitted to the support member 

20 15 is meshed slidably and swingably with an elongated 
hole 14b of the cylinder member 14. The tip of the 
support member 15 faces inside the groove of the support 
rod 20 and a support piece 15c fixed to the lower 
surface of the tip of the support member 15 supports 

25 pivotally a slide roller 16 inside a vertical plane. 
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The diameter of this elide roller 16 is greater than 
s the width of the support member 15. Reference numeral 

5* in the drawings represents a main sheave constituting 
part of the later-appearing driving system 50 but 
5 this can be called anchor means and included in the 
anchor assembly 13, 

Next, as shown in Figs. 13 to 16 f the support 
rod 20 uses a steel material having a grooved cross- 
section as its principal member 22 and is assembled 

10 by bending and molding a belt steel 23 to form the 

guide rail 21. Moreover, its bent sides ZM face each 
other and accept the anchor assembly 13 between them 
(Fig. 16). Figs. 14 and. 15 are rront view and top 
view of the upper part of the support rod 20. Each 

15 support rod 20 is fixed to the wall 4 by fixing members 
25 through flange portions of the belt steel 23 at 
suitable vertical positions. Depending upon the arrange 
ment InBide the room, independent rods may be formed - 
naturally. If the ceiling is formed below the beams 

20 of an upper floor, it is advisable to employ such 

an arrangement wherein the ceiling 3 above the upper 
part of the elevation bed 1 is folded up by utilizing 
the ceiling space to form a ceiling 3A (Fig. 13) and 
to extend the support rod 20, and the lower surface 
• 25 of the elevation bed 1 is aligned with the same level 
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as the ordinary portion of the ceiling 3. 

A stopper 26 is disposed at the lower limit position 
of discension of the bed main body 10 below the support 
rod 20 in such a manner as to mesh with the bent sides 
5 24 and' to bridge over the open groove, as shown In 
Figs. 17 and 18. The lower limit position of this 
stopper 26 can be adjusted vertically by a plurality 
of engagement groove holes 27 bored on the bent sides 
24 . On the other hand , a cap 28 is fitted to the 

10 upper end of the support rod so as to fill the gap 
between the ceiling 3 and the support rod 20 which 
is produced as a component part. 

When the stopper 26 limits the upper position 
higher than the suitable furniture 5 as the lower 

15 limit position of the bed main body 10, a ladder 29 
having several footholds is used in order to fit the 
stopper 26 movably up and down on the bed main body 10. 
The ladder 29 may be fitted foldably to the lower 
surface of the bed main body 10 as shown in Fig. l f 

20 or a separate ladder 29 may be detachably prepared. 

The stopper 26 may have a vertically movable 
structure by means of elastic engagement and disengage- 
ment between a stopper assembly 26A and the main member 
22 as shown in Figs. 19 to 22. The stopper assembly 

25 26A consists of an outer anchor plate 261, an inner 
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anchor, plate 262 disposed inside so as to face the 
outer anchor plate 261 f a fixing ©crew 263 for fixing 
both anchor plates 261 and 262, an operation member 

264 disposed inside the guide rail 21 and having a 

5 substantially inverted V-shape and an adjustment screw 

265 meshing with a horizontal portion 26la formed 
by bending the upper part or the outer anchor plate 
261. 

On the other hand f a bent side 24a is formed 
10 in front of the guide rail 21 , and an engagement plate 
27a is formed by cutting up the flange 22a of the 
main member 22 in its full length. The operation 
member 264 is molded from an elastic metal sheet and 
consists of a top portion 264a, A-shaped leg plates 
15 264b and knob plates 264c projecting forward- from 

the lower end portions of both leg plates 264b. The 
top portion 264a is Tixed to the horizontal portion 
261a of the outer anchor plate 261 by the fixing screw 
264d. When both outer and inner anchor plates 261 
20 and 262 are fastened and fixed by the fixing screw 

263 while interposing the bent aide 24a at a predeter- 
mined height of the guide rail 21, the operation member 

264 biased so as to open its legs strikes the upper 
surface of the engagement plate 27a as shown in Fig. 21 

. 25 and the stopper assembly 26A is fitted to the support 
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rod 20 at thiB position. When the adjustment screw 
265 is moved up and down with respect to the horizontal 
portion 26la, the lower limit position or descension 
of the bed main body 10 is set. The stopper assembly 
5 26A can be moved to other positions by closing the 

open legs or both legs 264b by gripping the knob plate 
264 and disengaging its tip from the anchor plate 
27a. 

Next, elevation means 30 includes a winding 
10 mechanism 40, a driving system 50, an elevation push 

button 31, coil cables 32 for connecting a high position 
of the wall 4 to the bed main body 10 and supplying 
electric power, wirings 33 Tor connecting the coil 
cables 32 arid other power wirings, not shown in the 
15 drawings. 

The winding mechanism 40 consists of a motor 41 , 
a driving sprocket 42 fitted to the rotary shaft of 
the motor, a follower sprocket 44 to which revolution 
of the motor is transmitted by a chain 43, a rotary 
20 shaft 45 of the follower sprocket 44 and four wire 
drums 46 fixed to this rotary shaft. The driving 
system 50 consists principally of a wire 51. As can 
be best seen from Figs. 3 and 13, after one of the 
ends of this wire 51 is fixed to each wire drum 46, 
. 25 the wire is then wound on an intermediate sheave 52 



supported by the structural member 52 and other inter- 
mediate sheave 53 t passes through the cylinder member 
1H and through the inside or the support rod 15 and 
is wound on the main sheave 5*» which is pivotally 
supported at the tip of the support member. 15- The 
wire 51 changes its direction upward From the position 
of. this sheave is passed through the support rod 20 
and reaches the upper part of the support rod 20. 
The other end 55 of the wire is fixed by the fixing 
pin 56 disposed at the upper part of the support rod 20. 
The fixing pin 56 is supported by double shear by 
the bent member 57. The main sheave 5*» is pivotally 
supported in such a manner as to project rrom the 
tip or the support member 15 into the guide rail 20. 

As one item of the furniture, the elevation bed 
1 is large in size and hence safety means is of specific . 
importance. Therefore, sufricient safety is secured 
for the power source for the elevation or the bed 
main body 10. The first sarety device 60 is a sensor 
for sensing the slack of the wire at the wound portions 
in order to ensure the normal operation of the wire 
51 ror elevation driving. In other words, as shown 
in detail in Figs. 23 and 24, this slack sensor 60 
is disposed at the position or the intermediate sheave 
53 and consists or a bed seat 61 for pivotally supporting 
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the intermediate sheave 53, a bracket 62 for supporting 
movably this bed seat 61 with respect to the frame 
beam 11 of the structural member, a sensing switch 
63 disposed on this bracket 62 in such a manner as 
to face the, bed seat 61 , a coil spring 64 for biasing 
and supporting the bed seat 61, disposed between the 
bed seat 61 and the switch 63 and an operation rod 
65 having one of its ends fixed to the bed seat 61, 
inserted into the coil spring 64 and anchored to the 
switch 63. 

The slack sensor 60 operates in the following 
way. When the bed main body 10 descends to a predeter- 
mined position, strikes the stopper 26 and stops there, 
tension of the wire 51 is lost and the coil spring 
64 then moves the bed seat 61 and along therewith, 
the operation rod 65 operates the sensing switch 63 
due to the difference of the diameters and lets it 
cut off the power source. Needless to say, the slack 
sensor operates in the same way when the wire 51 Is 
cut off. 

Fig. 25 shows another embodiment of the slack 
sensor. This slack sensor 160 consists of the bed 
seat 161 for pivotally supporting the intermediate 
sheave 53, the bracket 162 for supporting swingably 
the bed seat 161, fixed to the frame beam 11 of the 



bed main body 10, the sensing switch 163 for sensing 
the slack state of the wire 51 wound on the sheave 
53 and the spring 164 for connecting the bed seat 
161 to the structural member 12 of the bed main body 
10. The intermediate sheave 53 and one end portion 
or the bed seat 161 are in common supported pivotally 
by a support shaft 165 that is fixed to the bracket 
162, The bed seat 161 is a considerably elongated 
member, and another intermediate sheave 53A is pivotally 
supported at a position close to the other end of 
the bed seat 161 and the wire 51 from the sheave 53 
is wound on the intermediate sheave 53A- This portion 
supports also one of the ends of . the spring 164 and 
rocking portion at the intermediate part is limited 
within the width of the limit member 166 fixed at 
tis both ends to the bracket 162. The sensing switch 

163 is supported and fixed by the bracket 162 sideways 
of the bed seat 1 61. When tension of the wound wire 
51 is lost, the bed seat 161 is rocked by the spring 

164 and cuts off the contact. Accordingly, the power 
source of the elevation bed 1 is cut off. This slack 
Bensor 160 is relatively small in size and is charac- 
terized in that the wire 51 does not come off because 
the relation of position between the intermediate 
sheave 53 and the main sheave 54 is constant. 
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The second safety device 70 is a management 
mechanism for managing the basic elevation operation 
of the elevation bed 1. As shown in Figs. 26 to 35, 
the elevation management mechanism 70 is divided into 
two systems.,. i...e...,. a guard handrail 71 which is disposed 
on at least one of the sides along the sides of the 
upper surface of the bed main body 10 and the upper 
surface of a decorative Trame 17 which is formed around 
the periphery, and these two systems are assembled 
as the elevation management mechanism 70. First of 
all, when the bed main body 10 is used, the guard 
handrail 71 is erected while it is turned down when 
the bed main body 10 ascends and when it is stored 
into the upper portion. Accordingly, the power source 
of the elevation device 30 as a whole is managed in 
accordance with the. posture or the bed main body 10. 
In other words, the guard handrail is disposed under 
the erected state as shown in Fig. 26 on a support 
portion 72 disposed on the frame beam 11 of the bed 
main body 10 and under the turn-down state such as 

shown in Fig. 27- 

Fig. 28 shows in detail each part by an exploded 
view. The leg 71a of the guard handrail 71 Is fitted 
into the support portion 72 slidably up and down and 
a horizontal operation plate 73 is fixed to the lower 
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end of the leg 71a and pushes a management switch 

7*1 which projects to the bottom of the support portion 

72 under the erected state . When the operation plate 

73 is turned down inward at a notch 75 formed at the 
5. top of the support portion while penetrating upward 

through the guard handrail 71 1 it opens the management 
6Wl^ch 7**. ThiB management switch 7* cute off the 
supply of the power source to the elevation device 
30 when the elevation bed 1 is lowered and the guard 

10 handrail is erected in order to use the bed. When 

the bed is raised when it is not used, the guard handrail 
71 is turned down so that the management switch 7 1 * 
connects the power source only this time. 

Next, Figs. 29 to 32 Bhow sinother embodiment 

15 of the elevation management mechanism 70 to be disposed 
for the guard handrail 71- This elevation management 
mechanism 170 consists^ of the support portion 172, 
the operation plate 173, the management switch 17*1 ♦ 
the lock rod 175, the biasing spring 176 and the opera- 

20 tion rod 177. The leg 71a of the guard handrail 71 

is inserted into the support portion 172 and the upper 
part or the operation rod 177 is inserted into the 
lower end of the Bupport portion 172. The biasing 
spring 176 is interposed between a receiving seat 
• 25 71b fixed inside the leg 71a and the head 177a of 
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the operation rod 177 and biases upward the guard 
handrail 71. The support portion has a rectangular 
groove horizontal cross-section and a guide plate 
172a is fixed on its front surface* The operation 
5 plate 173 is meshed elidably in a vertical direction 
with a groove hole 172b of this guide plate through 
a pin 173a. A cam consisting of a slope 173b and 
a projection 173c continuing the lower end of the 
slope 173b is formed on one of the side edges of the 
10 operation plate 173, and a push plate 173d is formed 
by cutting up the end portion of the cam 173c below 
the cam while a pawl-like anchor plate 17 3e is formed 
inside the lowermost part of the cam. A knob 178 
for operation is disposed on the lower front surface 
15 of the operation plate 173- 

Next, a lock rod 175 is bridged over and supported 
horizontally between both legs 71a of the handrail 
71 and its both end portions 175a face the side edge 
portion of the operation plate 173, are meshed with 
20 the notch 172d of the guide plate 172a by the biasing 
spring 175b and support the lower end 71c of the leg 
71a. The management switch 174 is supported by the 
bracket 172c which is part of one of the guide plates 
172a, and under the state shown in Fig. 29, the push 
25 plate 173d is in contact with the switch 17**, which 



is therefore turned OFF* 

The operation of the elevation management mechanism 
170 will be explained with reference to the state 
of use of the elevation bed 1. The guard handrail 
71 rises with respect to the support portion 172 due 
to the biasing spring 176 thereinside end the elevation 
bed 1 is in th^^tate of use- However, since the 
management switch 17 1 * is turned OFF, the elevation 
bed main body 10 does not start accidentally even 
if the elevation push button 31 is operated. Next, 
under the storage state, the operation plate 173 rises 
when the knob 178 is operated upward so that the push 
plate 173d comes orf from the management switch 17 1 * 
to turn it ON, and the elevation bed 1 can now be 
moved upward. On the other hand, hte lock rod 175 
moves horizontally against the force of the biasing 
spring 175b and its end portion 175a moves outward 
along the slope 173b t and when the end portion 175a . 
gets over the projection 173c, the operation plate 
173 iB locked temporarily thereby to release the support 
state of the lower end of the handrail 71 and to permit 
descension of the guard handrail 71. At the same 
time, the leg 71a can now enter the support portion 
172. In other words, when the elevation bed 1 rises 
and the guard handrail 71 comes into contact with 
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the ceiling 3, the biasing spring 176 is compressed 
and relative descension is effected with respect to 
the bed main body 10. The lower end of the leg 71a 
anchors to, and pushes down, the anchor plate 17 3e 
at the lower end of the operation plate 173 and at 
the same time, the push piece 173d turns OFF the manage- 
ment switch 174 to cut off the power source. Accordingly, 
the bed main body 10 stops within the protection range 
of the guard handrail 71. 

Next, Figs. 33 and 34 show another embodiment 
of the elevation management mechanism. The elevation 
management mechanism 70A is fitted to the upper edge 
of the decorative frame 17 around the bed main body 
10 and instructs the stop of operation of the bed 
main body 10 at an arbitrary time. The elevation 
management mechanism 70A includes a management switch 
76, a biasing spring 78 for supporting upward a decora- 
tive edge 77 and an operation rod 79 and constitutes 
a touch sensor which cuts off manually the power source 
when an unexpected obstacle strikes the decorative 
edge 77 during ascension of the bed main body 10 and 
when the user judges the movement of the bed as being 
dangerous. Incidentally, there are shown in the drawings 
a floor surface 18 of the bed main body 10 and a partition 
plate 19 below the former, and the partition plate 19 
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constitutes a ceiling for the portions therebelow 
and has illumination equipment 6A . This illumination 
equipment can be selectively turned ON and OFF with 
the illumination equipment 6 or the ceiling 3 described 
already. 

Fig. 35 shows still another embodiment or the 
elevation management mechanism. This elevation manage- 
ment mechanism 70B is or a simple type and is a belt- 
like touch sensor which replaces the decorative edge 
77 to be ritted to the upper surrace or the decorative 
rrame 17. The sensor 70B is produced by integrally 
molding electrically conductive rubber belts in such 
a manner as to race each other in a vertical direction 
inside a riat, hollow and insulating rubber tube 271. 
When pushed rrom the upper surrace ro the tube 271, 
the rubber belts 272 come into mutual contact to supply 
the power and to cut orr the power source or the driving 
motor 11:. 

The third sarety device 80 is means ror limiting 
the lower end or descension or the bed main body 10. 
As shown in Figs. 36 and 37, the third sarety device 
80 is assembled in the Trame edge or the illumination 
equipment 6A to be disposed on the ceiling 19 of the 
lower surrace or the bed main body 10 as a limit sensor 
80 ror limiting descension. This descension limit 
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sensor 80 consists of an operation plate 8l, a sensing 
switch 82 and a support frame 83 for supporting the 
operation plate 81, and the operation plate 81 is 
supporting in such a manner as to be capable of moving 
5 upward with respect to the support frame 83- As shown 
in Fig. 37, if any obstacle S or furniture 5 impedes 
descension of the bed main body 10, it operates the 
sensing switch 82 to cut off the power source. 

Fig. 38 shows another embodiment of the descension 

10 limit sensor as a descension limit sensor 80A. This 
descension limit sensor 80A has the same construction 
as the sensor described above, but the support frame 
83A serves also as the support frame of the illumination 
equipment 6A. Preferably, the operation plate 81A 

15 is transparent or translucent and serves also as shade. 

The fourth safety device 90 is means for limiting 
ascension of the bed main body 10. As shown in Figs. 
39 and 10, this means is disposed as an ascension 
limit sensor 90 which is assembled in a frame edge 

20 91 and serves also as the illumination equipment 6 
to be disposed in the ceiling 3 above the bed main 
body 10. This ascension limit sensor 90 consists 
of an operation plate 92, a sensing switch 93 and 
a support member 9 t \ for supporting the operation plate 

25 92 and cuts off the power source when the bed main 



body 10 moves upward and its arbitrary portion inclusive 
of bedclothes comes into contact with the operation 
plate 92. 

~ With the same object as described above, another 
ascension limit sensor 90A can be constituted as the 
Tourth safety device 90. In other words, the safety 
device shown in Figs. 11 and 42 is one that utilizes 
a photosensitive sensor as the safety device 90A. 
Fig. 41 is a plan view when viewed upward and Fig. 
42 iB its vertical sectional view. A pair of support 
members 95 to be extended between the support rods 
20 are disposed at mutually opposing positions at 
the upper part of the wall 4 and light emitters 96 f 
light receivers 97 and reflection mirrors are disposed 
on the support members 95, respectively. When the 
rising bed main body 10 or any other arbitrary article 
on the bed main body 10 cuts off the rays of light f 
the light receivers 97 are actuated and a photo-electric 
switch 90A cuts off the power source. 

The touch sensor shown in the elevation management 
mechanism 70B described above can be used as a simple 
type sensor for the descension limit sensors 80, 80A 
and the ascension limit sensor 90 described already. 

Figs. 43 and 44 are electric wiring diagrams 
useful for explaining the slack sensor 60 as the first 
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safety device, the elevation management mechanism 
70 as the second safety device, the descension limit 
sensor 80 as the third safety device and the ascension 
limit sensor 90 as the fourth safety device. The 
5 drawings show the power source circuit for the sensing 
switch 63, the management switches 7*1 » 76, the sensing 
switch 82, the sensing switch 93 and the photoelectric 
switch 90A in the respective safety device. Among 
them, specific attention should be paid to the arrange- 
10 ment wherein the management switch 76 and the like 
of the elevation management mechanism 70A, 70B is 
disposed preferentially to other switches. In the 
drawings, symbol R represents a relay and the operation 
of each portion could be easily understood as cut-off 
15 means of each switch. Though the circuit diagrams 
show the case where all the various safety devices 
are installed, part of them can of course be omitted. 

Next, the elevation bed of the present invention, 
when it is of a simple manual operation type, will 
20 be described with reference to Fig. 45- The elevation 
bed 1 is represented by reference numeral 100 in this 
drawing, and reference numerals of the other constituent 
elements can be understood in a corresponding manner. 
The elevation bed 100 includes the bed main body 110 
25 and the support rods 120, and the elevation device 130 



consists of the manual winding mechanism 140 and the 
manual driving system 150. The manual elevation bed 
100 is produced by replacing the winding mechanism 
40 in the elevation device 130 used for the elevation 
bed 1 by the manual winding me chanlsjn- JA0Uend_ug±ng^ ^ 
the driving system 150 which is the same as the driving 
system 50 described already. In this manner, the 
electric elevation bed 1 can be easily changed to 
the manual elevation bed 100. 

The winding mechanism 140 consists of the operation 
shaft 141 supported by the bed main body 110, the 
driving sprocket 142 fixed to this shaft, the chain 
143, the follower sprocket 144, the rotary shaft 145 
which support the follower sprocket 144 and whose 
both ends are pivotally supported by the frame beams * 
111 of the bed main body 110, the two wire drums 146 
fixed to this rotary shaft 145, the gear box 147 disposed 
at the outer end of the operation shart 141 and an 
operation string or chain 148 providing revolution 
to the gear box. Any particular description will 
not be necessary for the elevation of the bed main 
body 110 by the operation of the operation string 
or the like. Unlike the embodiment described above, 
however, two each wires 51 disposed at the four corners 
are wound on the wire drums 146 in the same direction 
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for simplification. A coil spring 149 is wound on 
the rotary shaft 145 to urge the rotary shaft in the 
reverse direction when the bed main body 110 moves 
up, in order to reduce the manual operation. 

5 Fig, 46 shows another embodiment of the manual 

elevation bed. The elevation bed 200 is changed stably 
to the operation of the elevation bed 100 described 
above in that the operation is effected sideways of 
the bed main body 110 that moves up and down. In 

10 the manual elevation operation, the gravitational 
force is utilized for descension. Therefore, the 
support rods 220 are connected at their upper end 
portions by beams 221 and small beams 222 are added 
to form a frame assembly. The bed main body 220 is 

15 suspended and moved up and down by the elevation device 
230 disposed on the frame assembly of the support 
rods 220. This elevation device 230 consists of the 
winding mechanism 240 and the driving system 250. 
The winding mechanism 240 consists of an endless operation 

20 string 241 for the manual operation, an intermediate 
pulley 242 and a gear box 243 of a worm mechanism 
that are supported by the beams 221, a rotary shaft 
245 extended pivotally between the opposed beams 221 
and two wire drums 246 fixed to this rotary shaft 245- 

25 On the other hand, one of the ends of the wire 251 



of the driving system is fixed to the wire drum 246 
and wound through an intermediate sheave 252 pivotally 
supported by the small beam 222 and an intermediate 
sheave 253 supported pivotally by the frame beam 221, 
Inserted^ through the- guide rail 223 , and then- extr emis— 
downward with the other end 254 being rixed to the 
outer end of the anchor assembly 211 at the corner 
of the bed main, body 210* The winding mechanism 2*10 
is driven by the operation string 2*41 to elevate the 
bed main body 210 and this operation will not need 
any specific description as the action of the invention* 

The elevation operation of this manual elevation 
bed 200 is based on the premise that safety management 
is carried out by the user of the bed. Therefore, 
the safety means for cutting off the power source 
is not disposed, but safety means against breakage 
of the wire 251 is installed as an emergency stop 
device 360 having a mechanical construction. The 
emergency stop device 360 1b disposed between the 
outer end of the anchor assembly 211 and the guide 
rail 223 and consists of a stopper assembly 361 and 
a horizontal anchor portion 224 formed by cutting 
up the guide rail 223 throughout its full length as 
shown in Figs. 47 to 49. The stopper assembly 361 
consists of a pair of stoppers 362 that cross slantingly 
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each other, links 363 connected to the upper ends 
of the stoppers 362 and an anchor pin 364 for anchoring 
rotatably the upper ends of both links 363. A support 
shaft 212 projects from the end surface of the anchor 
5 assembly 211 above the slide roller 16 and a shaft 
hole 365 bored at the point of intersection of the 
stoppers 362 is fitted to this shaft 212 to fix the 
stopper assembly 361. A spring 366 is disposed with 
the support shaft 212 being the center and urges the 
10 lower end of each stopper 362 to open. 

On the other hand, the tip 254 of the wire 251 
is fixed to the anchor pin 364 and the tip of the 
stopper 362 is closed against the force of the spring 
366 when tension is applied to the wire 251- Therefore, 
15 the bed main body 210 can move up and down freely 

inside the guide rail 223- When the wire 251 is cut 
off for some reason or other during elevation of the 
elevation bed 200, the stoppers 362 are opened by 
the force of the biasing spring 366 and strike the 
20 upper surface of the anchor portion 224 so that the 
descending operation of the bed main body 210 stops. 

Fig. 50 shows another embodiment of the emergency 
stop device. This emergency stop device 460 consists 
of the stopper assembly 461 and the anchor portion 
25 224 disposed on the side of the guide rail 223 and 
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the anchor portion 224 in this case is openings bored 
and aligned on the flange of the guide rail 223- 
The stopper assembly 461 consists of a rod-like stopper 
462 which supports pivotally the lower end of the 
5 support chaft 212, a hook member 163 disposed at the 
tip of the stopper 462 and meshing with the anchor 
portion 224, an anchor pin 464 and a biasing spring 
466. The operation when the elevation wire 251 fixed 
to the anchor pin 464 is broken is the same as described 
10 above. 

A main wire sheave is disposed at a part of the 
anchor assembly of the bed main body in the same way 
as in the elevation bed 1 or 100 t and when the emergency 
stop device is necessary while the end or the wire 

15 is not fixed to the main sheave, the posture of retreat 
is assumed normally by use or the tension of the wire 
and when tension is lost in the case of emergency, 
the operation member is anchored to the guide rail, 
with another emergency stop device. One example of 

20 such an emergency stop device is assembled in the 
anchor assembly 13 or the like and the stopper and 
the anchor roller disposed at the outer end of the 
device project into the guide rail. On the other 
hand, the inner end of the support assembled at the 

25 end portion is connected to the fixed portion such 
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as the frame beam 11 or the cylinder member 14 through 
the biasing spring so that the biasing roller is extended 
by the wire 51, which receives tension under the normal 
state, through the anchor roller • When the wire is 
broken, the stopper is anchored to the guide rail 
by the biasing spring and the bed main body 10 is 
stopped at the elevating position. Such a construction 
can be obtained within the range of application of 
the present invention. 
Industrial Applicability: 

In consideration of the large occupying area 
of the bed as one or the large I tenia of Turn I turn, 
l.lm nlcvfiMi'U bi«l U*n proiitMik. Invonl. Imi In Iiwm-«mI 
near the floor when in use but can be stored In the 
ceiling when out of use by elevating it while keeping 
the horizontal posture so that the space below the 
bed can be utilized in combination with the other 
indoor space. The elevation device for moving the 
bed up and down may be of an electric type or a manual 
type and Includes the surety devices nccesaiiry for 
the elevation or the large rurniture. Thererore, 
the elevation bed of the invention contributes greatly 
to the diversified ways of living in a limited Indoor 
space and to all the industries associated with furniture 
and eventually, to the construction industry. 
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WHAT IS CLAIMED IS: 

1. An elevation bed comprising: 

a bed main body having a frame assembly; 
support rods disposed vertically between the 
5 floor and the celling* supporting elevatably 

said bed main body, and having a grooved cross- 
section; 

an elevation device for elevating said bed main 
body; and . 
10 a safety device; 

said elevation device including a winding mechanism 
assembled in said bed main body and a wire 
driving system having both ends thereof fixed- 
to said winding mechanism and to_ said support 
15 rods. 

2. The elevation bed as defined in claim 1, 
wherein said bed main body has anchor means for corres- 
ponding support rods at both ends of frame beams on 
l>oth sides thereof, and each of said anchor means 

20 Is capable of retraction and rocking with respect 

to said frame beam and is equipped at the tip thereof 
with a main sheave for a driving system part of which 
is positioned inside said guide rail groove of said 
support rod and with a guide roller which comes into 

25 sliding contact with the inner edge of said guide rail. 
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at the tip thereof. 

3. The electric elevation bed as defined in 
claim 1 or 2, wherein Baid winding mechanism is of 
an electric type. 

4 . The electric elevation bed as defined in 
claim 3, wherein said winding mechanism includes a 
motor, a driving sprocket, a chain, a follower sprocket, 
a rotary shaft and a winding drum fixed to said rotary 
shaft, and one of the ends of a wire rope of said 
wiring driving system is fixed to each of said winding 
drums, and after being wound on a plurality of inter- 
mediate sheave supported pivotally on said bend main 
body, said wire rope is arranged inside said guide 
rail through each main sheave, and the other end of 
said wire rope is fixed to the upper part of said 
support rod. 

5. The electric elevation bed as defined in 
claim 3 or 4, wherein said safety device includes 
electric means for checking the start of said motor 
or for stopping the operation of said motor at the 
time of use of said elevation bed and is equipped 
with all of a slack sensor of said wire, a management 
mechanism for the elevating operation of said bed 
main body, an ascension limit sensor for limiting 
the ascension of said bed main body and a descension 
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limit sensor Tor limiting the descension of said bed 
main body, or includes them in combination. 

6, The electric elevation bed as defined in 
claim 5 » wherein said safety device for sensing the 
5 slack of said wire is disposed at said intermediate 
sheave of each of said driving system and includes 
a bed seat for movably suppt)rtin^ said intermediate 
guide with respect to said bed main body, a biasing 
spring anchored to said bed seat and a sensing switch 

10 for sensing its movement* 

7- The electric elevation bed as defined in 
claim 5» wherein said management mechanism for the 
elevating operation of said bed main body is assembled 
in a guard handrail disposed on the upper side surface 

15 of said bed main body, and said guard handrail can 

stand up and come down with respect to said bed main 
body,. checks the start of the elevation or stops the 
elevation of said bed main body when it stands up 
and permits the elevation of said bed main body when 

20 it comes down, 

8. The electric elevation bed as defined in 
claim 5, wherein said management mechanism for the . 
elevating operation of said bed main body includes 
a touch sensor disposed on the upper surface of a 

25 decorative frame of said bed main body. 
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9. The electric elevation bed as defined in 
claim 5, wherein said safety device for limiting the 
ascension of said bed main body includes a touch sensor 
disposed on the surface of the ceiling. 

I. 0— lam^eOe^Ei^ bed as defined in 
claim 5, wherein said safety device for limiting the 
ascension of said bed main body is a photo-sensitive 
sensor disposed in the horizontal plane close to the 
surface of the ceiling. 

II. The electric elevation bed as defined in 
claim 5, wherein said safety device for limiting the 
descension of said bed main body includes a touch 
sensor disposed on the lower surface of said bed main 
body. 

12. The manual elevation bed as defined in claim 
1 or 2, wherein said winding mechanism is of a manual 
type . 

13. The elevation bed as defined in claim 12, 
wherein said winding mechanism includes a rotary shaft, 
a winding drum fixed to said rotary shaft, an operation 
string and its transmission means. 

14. An elevation bed comprising: 

a bed main body having a frame assembly; 
support rods disposed vertically between the floor 
and the ceiling, supporting elevatably said 



- 39 - 



bed main body, and having a grooved cross- 
section; 

an elevation device for elevating said bed main 

body; and 
a sarety device; 

said elevation device including a windind mechanism 
fitted to a support structure formed at the 
upper part of said support rods and a wire 
driving system having a wire whose both ends 
are fixed to said winding mechanism and to 
said bed main body. 

15. The elevation bed as defined in claim 14 t 
wherein said winding mechanism is of a manual type. 

16. The manual elevation bed as defined in claim 
15* wherein said winding mechanism is fitted to a 
support structure formed at the upper part of said 
support rods and includes a rotary shaft, a winding 
drum fixed to said rotary shaft, an operation string 
and its transmission means, and the wire rope of said 
wire driving system is fixed at one of its ends to 
each of said winding drums, wound on a plurality of 
Intermediate sheave fixed to said support structure f 
wired inside said guide rail and fixed at its other 
end to the end portion of said bed main body, and 
said wire driving system is of a manual type. 
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17. The elevation bed as defined in claim 14, 
whore Jti said w:! tiding mochnnl mn is of nn o.l oo1:r I <: typo. 

18. The electric elevation bed as defined in 
claim 17, wherein said winding mechanism is of an 
electric type and includes a motor, a driving sprocket, 
a chain, a follower sprocket, a rotary shaft and a 
winding drum fixed to said rotary shaft. 

19. The elevation bed as defined in claim 15 

or 16, wherein said safety device is mechanical means 
for preventing drop at the time of breakage of said 
wire . 

20. The elevation bed as defined in claim 19, 
wherein said drop prevention means at the time of 
breakage of said wire is an emergency stop device 
constructed in such a manner as to assume a posture 
under which said wire can pass through said guide 
rail due to the tension applied thereto and a posture 
under which said wire is anchored to said guide rail 
by release of a load. 

21. The elevation bed as defined in any of claims 
1 to 20, wherein each of said support rods has a guide 
rail having a grooved cross-section and bent members 
on both edges of said guide rail, and is equipped 

with stop members for said bed main body at a predeter- 
mined height from the lower end in such a manner as 



to be capable of moving and being Tixed. 

22. The elevation tbed as def ined in any of claims 
1 to 21 > wherein the surface of the ceiling is folded 
up above said bed main body and the lower surface 
of said bed main body to be stored is on the same 
plane as the ordinary ceiling. 

23. The elevation bed as defined in «ny of claims 
1 to 22, wherein a ladder for use between the floor 
surface and said bed main body at the time of use 
of said bed main body is provided foldably and detachably 
to said bed main body. 

24. In an elevation bed including: 

a bed main body having a frame assembly; 

Bupport rods of a guard rail type disposed vertically 

between the floor and the ceiling and supporting * 

elevatably said bed main body; 
an elevation device for elevating said bed main 

body; and 
a safety device; 

said elevation device including an electric winding 
mechanism to be incorporated in said bed main 
body and a wire driving system having both 
ends thereof wound and fixed to said winding 
mechanism and said support rods; 
a slack sensor of a driving system of an electric 
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elevation bed comprising: 

a bracket fixed to said bed main body; 

a bed seat supported movably by said bracket; 

an intermediate sheave of said wire supported 

pivotally by said bed seat^_ 
a sensing switch; and 
a biasing spring; 

said slack sensor cutting off the power source 

for elevation when said wire gets slack. 
25. In an elevation bed including: 
a bed main body having a frame assembly; 
support rods of a guard rail type disposed vertically 

between the floor and the ceiling and supporting 

elevatably said bed main body; 
an elevation device for elevating said bed main 

body ; and 
a safety device; 

said elevation device including an electric winding 
mechanism to be incorporated in said bed main 
body and a wire driving system having both 
ends thereof wound and fixed to said winding 
mechanism and said support rods; 
a slack sensor of a driving system of an electric 
elevation ' bed comprising: 

a bracket fixed to said bed main body; 



a bed seat supported movably by said bracket; 
an intermediate sheave or said wire supported 
pivotally by said bed seat; 
* another intermediate 6heave coaxial with said 
bead seat; 
a sensing switch; and 
a biasing spring; 

said slack sensor cutting off the power source 

for elevation when said wire gets slack. 
26. In an elevation bed including: 
a bed main body having a frame assembly; 
support rods of a guard rail type disposed vertically 

between the floor and the ceiling and supporting 

elevatably said bed main body; 
an elevation device for elevating said bed main 

body; and 
a safety device; 

said elevation device including an electric winding 
mechanism to be incorporated in said bed main 
body and a wire driving system having both 
ends thereof wound and fixed to said winding 
mechanism and said support rods; 
an elevation management mechanism of an electric eleva- 
tion bed comprising: . . 

a guard handrail having the legs thereof inserted 
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into support portions disposed on said bed 

main body and equipped at its lower end with 

an operation plate; 
a management switch disposed at the bottom of 

said support portion; and 
turn-over means disposed at the upper end of said 

support portion to face inward, capable of 

letting said guard handrail assume an erected 

posture and a turnover posture; 
said operation plate actuating said management 

switch under the erected posture to cut off 

the power source for elevation. 
27. In an elevation bed including: 
a bed main body having a frame assembly; 
support rods of a guard rail type disposed vertically 

between the floor and the ceiling and supporting 

elevatably said bed main body; 
an elevation device for elevating said bed main 

body ; and 
a safety device; 

said elevation device including an electric winding 
mechanism to be incorporated in said bed main 
body and a wire driving system having both 
ends thereof wound and fixed to 6aid winding 
mechanism and said support rods; 
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an elevation management mechanism of an electric ele- 
vation bed comprising: 

a decorative edge disposed around the upper surface 
of said bed main body and supported upward 
5 and resiliently by . a biasing springy 

a management switch; and 
an operation rod; 

said members forming a touch sensor which cuts 
off the power source for elevation when said 
10 decorative edge moves downward. 

28. In an elevation bed including: 

a bed main body having a frame assembly; 

support rods of a guard rail type disposed vertically 
between the floor- and the ceiling end supporting 
15 elevatably said bed main body; 

an elevation device for elevating said bed main 
body; and 

a safety device; 

said elevation device including an electric winding 
20 mechanism to be incorporated in said bed main 

body and a wire driving system having both 
ends thereof wound and fixed to said winding 
mechanism and said support rods; 
an elevation management mechanism of an electric elevation 
25 bed comprising: 
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a decorative edge disposed around the upper surface 

of said bed main body and made of a flat flexible 

material; and 
a management switch consisting of electrodes 
5 disposed inside said decorative edge in such 

a manner as to face each other in a vertical 

direction; 

said members forming a touch sensor which supplies 
the power due to deformation of said decorative 
10 edge when it is pushed, and cuts off the power 

source for elevation. 
29. In an elevation bed including: 
a bed main body having a frame assembly; 
support rods of a guard. rail type disposed vertically 
15 between the floor and the ceiling and supporting 

elevatably said bed imain body; 
an elevation device for elevating said bed main 

body ; and 
a safety device; 
20 said elevation device including an electric winding 

mechanism to be incorporated in said bed main 
body and a wire driving system having both 
ends thereof wound and fixed to said winding 
mechanism and said support rods; 
25 an ascension limit sensor for an electric elevation 



bed comprising: 

a frame edge of a ceiling surface disposed on 
the lower surface or the ceiling above said 
bed main body; 
•support members supported vertically movably 

by said frame edge; 
an operation plate extended horizontally to said 

support members; and 
a sensing switch; 

said members forming a touch sensor which cuts 
off the power source for elevation due to 
ascension of said bed main body. 
30. The ascension limit sensor for an electric 
elevation bed as defined in claim 29 * wherein said 
frame edge serves al6o as a frame member of illumination 
equipment disposed on the ceiling. 

i"31j. In an elevation bed including: 
a bed main body having a frame assembly; 
support rods of a guard rail type disposed vertically 
between the rioor and the ceiling and. supporting 
elevatably 6aid bed main body; 
an elevation device for elevating said bed main 

body; and 
a safety device; 

said elevation device including an electric winding 
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mechanism to be incorporated in said bed main 
body and a wire driving system having both 
ends thereof wound and fixed to said winding 
mechanism and said support rods; 
5 an ascension limit sensor of an electric elevation 
bed comprising : 

light emitters, light receivers, reflection mirrors 
and photoelectric switches that are disposed 
on the wall below the ceiling and sideways 
10 of said bed main body in such a manner as 

to face one another, respectively, and to 
cut off the power source for elevation when 
the rays of light are cut off due to elevation 
of said bed main body. 
15 32. In an elevation bed including: 

a bed main body having a frame assembly; 
support rods of a guard rail type disposed vertically 
between the floor and the ceiling and supporting 
elevatably said bed main body; 
20 an elevation device for elevating said bed main 

body ; and 
a safety device; 

said elevation- device including an electric winding 
mechanism to be incorporated in said bed main 
25 body and a wire driving system having both 
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ends thereof wound and fixed to said winding 
mechanism and said support rods; 
a descension limit sensor of an electric elevation 
bed comprising: 
5 a frame edge disposed on the lower surface of 

said bed main body; 
support members supported vertically movably 

by said frame edge; 
an operation plate extended vertically to said 
10 support members; 

and 

a sensing switch; 

said members forming a touch sensor which cuts 
off the power source for elevation when said 
15 bed main body impinges against any obstacle 

when it descends, 
33* The descension limit sensor of an electric 
elevation bed as defined in claim 32, wherein said 
frame edge serves also as a frame member of illumination 
20 equipment disposed on the celling. 

3ft. In an elevation bed Including: 
a bed main body having a frame assembly; 
support rods of a guard rail type disposed verti- 
cally between the floor and the ceiling and 
25 supporting eieyatably said bed main body; 
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an elevation device for elevating said main body; and 
a safety device; 

said elevation device including an electric winding 
mechanism to be incorporated in said bed and 
5 a wire driving system having both ends thereof 

wound and fixed to said winding mechanism 
and said support rods; 
stoppers characterized in that each of said stoppers 
is disposed at a lower part of said support rod f meshes 
lO selectively with engagement groove holes bored and 
aligned on the side surface of said guide rail and 
limits the lower limit of descension of said bed main 
body. 

35. In an elevation bed including: 
15 a bed main body having a frame assembly; 

support rods of a guard rail type disposed vertically 
between the floor and the ceiling and supporting 
elevatably said bed main body; 
an elevation device for elevating said bed main 
20 body; and 

a safety device; 

said elevation device including an electric winding 
mechanism to be incorporated in said bed main 
body and a wire driving system having both 
25 ends thereof wound and fixed to said winding 
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mechanism and said support rods; 
a stopper assembly characterized in that said stopper 
assembly is disposed at the lower part of said support 
rods, consists of an outer anchor plate y an inner 
5 anchor plate and a fastening screw for fastening both 
of said anchor plates, is fixed to said support rods 
when said anchor plates are fastened y and sets the 
lower limit of descension of said bed main body, 
36. In an elevation bed including: 
10 a bed main body having a frame assembly; 

support rods of a* guard rail type disposed vertically 
between the floor and the ceiling and supporting 
elevatably said bed main body; 
an elevation device for elevating said bed main 
15 body; and 

a safety device; 

said elevation device including an electric winding 
mechanism to be incorporated in said bed main 
body and a wire driving system having both 
20 ends thereof wound and Tixed to said winding 

mechanism and said support rods; 
a stopper assembly characterized in that said stopper 
assembly is disposed at the lower part of said support 
rods, consists of an outer anchor plate, an inner 
25 anchor plate, a fastening screw for fastening both 
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of said anchor plates and an operation member having 
an inverted V-shape, said operation member has a knob 
and capable of opening and closing the legs thereof, 
meshes selectively with anchor portions formed and 
5 aligned on the side of said guard rail, is fixed to 
said support rods when both of said anchor plates 
are fixed, and sets the lower limit of descension 
of said bed main body. 

37. The stopper assembly as defined in claim 
10 36, wherein said outer anchor plate has a horizontal 
portion at the upper part thereof and regulates and 
sets the lower limit of descension of said bed main 
body by an adjustment screw meshing with said horizontal 
portion . 

15 38. In an elevation bed including: 

a bed main body having a frame assembly; 
support rods disposed vertically between the 

floor and the ceiling, supporting elevatably 
said bed main body and having a grooved cross - 
20 section; and 

a safety device; 

said elevation device including a winding mechanism 
mounted to a support structure formed at the 
upper part of said support rods and a wire 
25 driving system wound and fixed at both ends 



thereof to Baid winding mechanism and said 

bed main body; 
emergency stop device characterized in that said emer- 
gency stop device consists of a stopper pivotally 
5 supported at a fixed portion of a wire to said bed 

main body, can pass through said guide rail by suspension 
tension of said wire, opens the legs thereof by a 
biasing spring at the time of breakage of said wire 
and anchors to an anchor portion formed on said guide 
10 rail, and a link interconnecting said stopper to the 
end portion of said wire, and 6aid stopper and said 
link together form drop prevention means at the time 
of breakage of said wire* 
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